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MULBERRY "B"

In the planning of Operation "NEPTUNE® the term MULBERRY *B* was defined as, "An artificial harbour
to be built in England and towed to the British beaches at Arromenches®. The sheltered water provided
by this harbour was to make the landing of a portion of the initial build-up of stores and personnel ine
dependent of the weather. A constent flow of supplies to the forces ashore was vital to the success of
the operation and could not be interrupted by spells of bad weather that might hold up landings over the
beaches, 3

That MULBERRY *B* actually did far more than the job for which it was intended, degpite storms of in-
tensity far beyond that for which it had been designed and despite the total loss of its deep water breake-
water, 18 the success story of a military and naval operation unsurpassed in the history of warfare,

From the time it wes put into operation, four days efter D-Day until the 3lst of October, 1944,
628,000 tons of supplies, 40,000 vehicles and 220,000 troops were put ashore in the sheltered area afforded
by MULBERRY *B*, ZExpressed in another way, 35% of the British stores, 17% of the British vehicles and 23%
of the British personnel were landed inside the Mulberry.

From D plus 1 on it hed been planned to handle 6,000 tons of storea a day at LHULERRRY *B*, actually
however, from the 20th of June to the lst of September the port averaged 6,765 tons a daye

For the month of November the British plan to bring in three MI' ships a day and the U.S, intend to
land 1,500 tona of stores a day from Liberties. It is planned to close the port the lst of December, 19ilie

With a port that is epparently so successful the obvious question ie, why discontinue it7 For this
there are several answers, The winterization of MUIBERRY *B* would be extensive and call for heavy drains
on valuable stocks of material and menpowere The railway net is fully occupied with U.S. cargo from
Cherbourg end British movements of supplies along their L of C. The road net in and around the port would
require extensive repaira., The port is now a cons’ lerable distance back on the L of C., With the other
ports already aveilable and the expected imminent vpening of Antwerp, sufficient povt end harbonr apace
will soon be aveilable,

The following report shows in chart and graphical form the part that MULBERRY *B® has played in this
operatiome
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DRFINITIONS

i { There are six sizes which
PHOBNTX - Concrete caissons for use as breakwaters when sunk in 5.5 fathoms or leas.
vary from about 2,000 tons to 6,000 tons. Bach unit required two large (759 H.P..) tugs to tow it; the
average speed being 3 knots.

CORNCOBS - Blockships that were planned to be sunk in 2.5 fathoms or less to form breakwaters.

GOOSEBFRRIES ~ Sheltered water provided by sinking in & line a series of blockships in 2.5 fathoms of water.
It served two purposess

a, To provide a sheltered beach for landing craft to use in the event of strong onshore winds.
be To provide a refuge for ferry service and other =small craft in rough weather,

WHAIE - Military piers and pierheads for discharge of coasters and ISTs - ICTs direct to shore. This equip-
ment was designed to ride out rough weather.

SPUD PIRRHEAD - The pierhead part of Whale. These can be used as a pierheed for unloading stores fram coasters
or vehicles from IST's and 1ICTs. It consista of a floating pontoon 200 ft. long which ridea
up and down with the tide on four pillars or "spuds®, When in tow these spuds extend below
the pontoon to a draught of 7 feet, The beam is 60 ft. and tonnage 1.760 tons, with its
attached intermediate pontoon.

EIER ROADWAY - The roedway part of Whale. These link the pierhead to the shore and consist of 80 ft. steel
girder bridge spans supporting a single way road, carried on "Beetles® (concrete or steel floats).
Bestles are dssigned so that they function in shallow water or fully aground, the steel type
being used over rock.

DOIPHINS - Tubular structures, 126 tons diaplacement, which when erected, act as rigid extentions to the
© spud pierhead to secure the stern of the LSTs which is longer than the spud pierhead, When in tow
they are folded somewhat similiar to a deck chair, Draught - 20 ft,.

BQMBARDON - 200 ft. long cruciform floating steel structures which moored end on in a line, form a shelter
in en outer deep water anchorage outside the Phoenix breakwater,. Behind this Bombardon breakwater
it was hoped that shelter would be found for the unloading of Iliberty ships, Dimensions: length -
200 ft., Beam - 25 ft., Draught - 19 ft., Dead weight - 1,500 tons,




MULBERRY "B" AS |T WAS PLANNED
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MULBERRY "B" AS OF 6 OCTOBER 1944
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ROADWAY AND PIERHEADS AS PLANNED
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MULBERRY ®Be
THE BEAGH

This photo shows a part of the beach at Arromanches
protected by MULBERRY *B*, The beach, some of the
landing craft, part of the road net and storage
fields are shown.

This photo and thoge following were made on the 27th
of October, 194l

Photo Code
5013
106G, 3408427 00T L4l F/ 6*1154/SqDi






MULEERRY *B*

¥EST END OF HARBOUR

In this photo it can be clearly seen the
protection afforded by MUIBERRY *B*, In

the lower left band corner a camparision
can be seen between the water inside and
outaide of the harbour. The Phoenix shomn
here have been winterized, that is partially
filled with sand and the tops covered over,

Photo Code
5059
106G.3408.27 OCT. 4J F/ 6" 1154 /SqDN







MUIBERRY *B*
WESTERN ENTRANCE

Shown here are the Fhoenix breskwaters and
the Western Entrance, The deterioration of
some of the units can be seen. The majority
of the units shown have been winterized.
Again the smooth water within the barbour
can be noted,

Photo Code

079
106643408427 OCT. L4l F/ 6°1154/SQIN






MULBERRY "B"

NORTHERN ENTRANCE

Shown here is the Northern Entrance to the
harbour and also a view of some of the old
and new Phoenix units, It will be noted
that some of the units are open, some closed
and some with man holes cut in the top.

Photo Code
5077
106Ge3408,27 OCT. L4 F/ 6°1354/SQD
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MULBERRY *B*

BLOCKSHIPS

Shown here in a line are the sunken block-
ghips and the reinforcing Phoenix units.
The protection afforded by this breakwater
can be seen as the seas break on the units
without disturbing the water within the
narbours

Photo Code .
5092
106G+3408427 OCT. Lk F/ 6" 1154/SqIN,,







MULBERRY *B*
EASTERN ENTRANCE

Thia photo shows the effect of an October
storm on the Phoenixs at the Bastern entrance.
Severdl have been shifted out of line end one
broken in twoe

It was discovered in June when the Phoenixs were
first sunk that the waves in breaking over the

tops filled the compartments and created a terrific
hydrolic preseure that tended to speed their
destruction. How this could happen can be seen

from this photo, looking down on these open Phoenixas
To the right are more of the winterized units.

Photo Code

5093
106643408427 OCT+ 4 F/ 6*1154/SaDN .







MUIBERRY *B*

This photo shows the roadways and spud pier-
heads of the West Pier, Central Pier and East
Pier, The small dots beside the roadways are

barges supperting a cable used tc protect the

piers from small craft. A partial view of the
Blockships and Phoenix is obtainable, The
calm water in the harbour can again be noted.

Photo Code

5090 :
106G+3408427 OCTe Lk F/ 6°1154/SQDN







MULBERRY *B*
ELERS AID PIFRHEADS

Here can be seen the Central Pier, East Pier
and L.S.Ts, Pier. Beside the L.S.Ts. Pier
cen be geen spare Whale equipment. A fairly
complete view of the blockships is also showne

Photo Code

5091 5
106G+ 3408,27 OCT. LY v/ 6%115L/SH






MUIBERRY “B* STORES WNLOADINGS,
AND BRITISH TOTAL STORES WIOADINGS

(1long Tons)
WEEKLY CIMUIATIVE
MULBERRY BRITISH MULBERRY BRITISH
il TOTAL *B* TOTAL
12 June 1,500 51,319 1,500 51,319
With the chart on the opposite page it is possible |19 * 12,250 69,410 13,750 120,729
to compare MUIBERRY "B® with all British ports and 26 » 24,343 88,091 38,093 208,820
beaches, Of the 1,817,000 tons of British stores 3 July | 30,041 116,334 68,13% 325,154
landed to 31 October, 615,000 tons or 35% came through 10 - 40,274 109,431 108,408 434,585
the Mulberry. 17 " 42,824 116,040 151,232 5504625
2y 51,716 96,690 202,948 647,315
In the upper left hand corner of the chart the 31 ¢ 71,043 136,164 273,991 783,479
weekly unloading totals of MULBERRY *B" can be com- 7 Aug. 62,371 107,990 336,362 891,469
pared to the total British weekly unloadings., The in- |14 * 544299 115,951 390,661 1,007,420
fluence of this one port during the months of June, 21 " 54,015 106,625 Uil 676 1,124,045
July and August is strikingly evidente 28 * 4,027 95,809 488,703 1,209,854
4 Sept. | 29,141 51,193 517844 1,261,047
The peak was the week of 31 July when 71,043 tons 1 - 16,281 45,265 534,125 1,306,312
were unloaded through MUIBERRY; the peak day was the 18 - 18,386 72,475 552,511 1,378,787
29th July when 11,491 tons were unloaded, 25 = 17,964 69,116 570,475 1,447,903
2 Oct,s 17,334 83,700 587,809 1,531,603
Of the 627,719 tons shown landed at MUIBERRY B, 9 * 6,480 73,408 594,289 1,605,011
13,120 tons represent U.S. stores, 16 * 14,612 82,121 608,901 1,687,132
23 ° 8,858 53,807 617,759 1,740,939
30 * 9,690 65,266 627 449 1,806,205
31 " 270 10,580 627,719 1,816,785




MULBERRY "B" STORES UNLOADINGS, peoRer
AND BRITISH TOTAL STORES UNLOADINGS

(LONG TONS )
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PERSONNEL LANDINGS AT MULBERRY "B"
COMPARED TO
BRITISH TOTAL PERSONNEL IANDINGS

WEEKLY CUMULATIVE

MULBERRY BRITISH MUILBERRY BRITISH
~B® TOTAL =p* TOTAL
12 June - 190,674 - 190,674
9 = - 95,912 - 286,586
26 ® - 69.104 - 355'690
3 July 1,284 96,722 1,284 452,412
10 468 53,638 1,752 506,070
" 67,509 2,145 5734579
Until the 24th of July MULBERRY 'B" was used 24 * 244,119 51,602 26,264 625,181
primarily as a stores port, with hardly more than 31 °® 25,048 52,124 51,312 677,305
2,000 troops being landed and no vehicles. The 7 Auge. 27,074 48,912 78,386 726,217
small graph in the corner of the accompanying chart BV 23,806 34,084 102,192 760,301
shows, however, the relationship of the personnel 21 * 18,397 336599 120,589 793,900
landed at MULBERRY "BY to the overall weekly figures 28 * 16,072 27,242 136,661 821,142
after the 3rd of July. From the large chart it can Ly Septe 15,545. 23,913 152,206 845,055
be seen that MUIBERRY “B" handled about a quarter 1 »* 22,817 234499 175,023 858,848
of all British persomnel put ashore, 8 * 16,174 17,134 191,197 875,982
25 *® 9,411 13,364 || 200,608 889,346
2 Oct, 8,519 16,491 209,127 905,837
9 °® 34369 12,880 212,496 918,717
6 ¢ 5,870 18,269 | 218,366 936,986

23 = 1,126 16,061 219,492 953,047 |
30 = 431 11,029 219,923 964,076
32 308 627 | 220,231 964,703




MULBERRY "B" PERSONNEL LANDINGS
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MUIBERRY *B® VEHICLE UNLOADINGS
CCMPARED TO
BRITISH TCTAL VEHICIE UNLOADINGS

(Number of Vehicles)

From the chart on the opposite page it will be
noticed that the months of September and October ere
the peak months for vehicles landed at MULBERRY ®BF,
From the 17th of July to the 31st of October a little
Jess than 40,000 vehicles were unloaded at the port.

WEEKLY CUMULATIVE
MULBERRY BRITISH MULBERRY BRITISH
epe TOTAL spe TCTAL

12 June - 27,836 - 27,836

9 ® - 22,56l - 50,400

26 - 18,300 - 68,700

3 Ju - 23,437 - 92,137

6 * - 174859 - 109,996

17 " - 20,797 - 130,793

2 v 1,729 144933 1,729 145,726

n e 2,50k 14,913 4,233 160,639

7 Aug.. 2,295 12,71, 6,528 173,353

iy o* 2,561 8,673 9,089 182,026

21 * 1,374 8,577 10,463 190,603

28 * 857 8,901 11,320 199,504

L Sept. 1,288 54891 12,608 205,395

- 5723 74952 18,331 213,347

8 = 6v26.5 60499 21“596 219,846 |

25 » 2,28 2,778 27,024 222,62 |

2 Octe 3,887 4,016 30,911 226,640

9 " 1,971 2,956 32,882 229,596 |

6 " 2,888 4,111 35,770 233,707 |

23 ® 1,850 34636 37,620 237,343 |3

30 » 2,100 14,613 39,720 236,2308% |

A 23 120 39,743 236,38 |

b
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MUIBERRY *B*

CWMULATIVE STORES UNLOADINGS

(Long Tons)

The attached chart shows the total number of tons of U.S.
and British stores unloadeds Plotted with it are the unloading
at MUIBERHRY *B*. To the 1st of November the combined forces
had landed 5,214,000 tons of stores of which 628,000 tons, or
12% had come through MULBERRY "B¥,

CIMULATIVE

MUIBERRY US - BR

"B TOTAL
12 Jupe 1,500 85,092
9 * 13,750 246,683
26 * 38,093 422,589
3 July 68,134 686,589
10 108,408 925,220
7 - 151,232 1,166,425
2L 202,948 1,386,632
310 273,991 1,709,767
7 Aug. 336,362 1,996,089
- 390,661 2,349,151
21 * 4y 676 2,663,044
28 » 488,703 2,956,992
L Septa 517,8L4 3,208,684
1 - 534,125 3,435,677
8 552,511 347084737
25 * 570,475 3,971,213
2 Octe 587,809 4,243,637
9 5944289 V148,709
6 . 608,901 447334591,
23 * 617,759 144934,203
3 " 627 4449 541804437
3 627,719 5+214,312
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Orjginal Press Release = 22 September, oL
THE MAKING OF A PORT

A A S

This is the story of the making of a port - not of making ports, in the naval sense, but of making & port in the
constructional senae.y It starts w;x')fh the British purpose, held with grim tenacity from the very morrtﬂe Zf Dunkirk,
of re-entering and liberating the Continent from which we had been ejected. That purpose to be fulfi required an
amphibious operation on the very largest scale, Such an operation had to encounter one certain enemy ~ the Germans;
and one possible enemy - the weather. If Corporal Hitler and General Storm happened to collaborate, the result might
be another Dunkirk which it would take more years to redress.

The obvious plan wae to attack and seize some large port; but it was 8o obvious that the enemy had no difficulty
whatever in providing against it. His whole strategy was based on the principle "Hold the ports and we can hold Europe',
Ho could and did meke direct assault from the sea impracticablee He could hope to ensure that flanidng attacks
would take so long that they could not survive heavy counter-attacks and would almost certainly find their supply
lines disastrously interfered with by the weather. These considerations probably inspired Hitler's famous reference
to "military idiots" after the Dieppe raid, He thought we were caught in & vicious circle ®No port, mo attack. No
attack, no port",

The "militery idiots” however, were determined to squere the circle, and their determination first leaked into
print in & minute from the Prime Minister dated May 30th, 1942, Strategic sight has indeed to be long. The date of
this minute was two years all but a week before D-Day. Here it is:~ "Piers for Use on Beaches, They must float up
and down with the tide, The anchor problem must be mastered. Iet me have the best solution worked out. Don't argus
the matter, The difficulties will argue for themselves",

Here is the seed of the idea of building our own port but it was one thing to have the will and snother to find
the way. long before the war there had been some advance towards designing & mobile and floating aerodrome; but who
had ever conceived of a mobile and floating port? The ordinary port was staticy and took years to builds It took
seven years to build Dover, and something bigger and better then Dover was required., Therefore what had to be done

was to pre-fabricate a port, in the safety of our owm dockyards and factories, of a kind which could be towed to the
place where it was wanted.

The seed sowed by the Prime Minister in May 1942 started really to germinate in August 1943, when the project
wa ﬁn._-lly sapproved by a joint Anglo-American Committee of experts. This Committee did not, of course, start from
screteh, A great deal of preliminary designing and some experiments had been carried oute For example, sections of
an oxperimental floating pier were subjected to the full scale test of a Scottish gale in January 1943 and triumphently
survived it. But meny of the components of the harbour were no more than experimental and untried, Among the jobs




to be done was the designing snd construction of more than 150 large concrete caissons for the main breakwater; the
preparation of sixty blockships displacing in all nearly bhalf a million tons: and the menufacture of 10 miles of
piers’and Causeways. The eight months between August 1943 and the time when the port had to be ready were filled
with miracles of dering and compression in design and of skilled and arduous labour in constructione

It would be invidious to mention soms only of the hundreds who cen cleim & share in the working of these miracle
The most that can be said in a summarised story is that the floating breakwater was an Admirelty responsibility; the
other components were, according to the plan settled at Quebec, the responsibility of the British War Office; and
the work was carried out by the Ministry of Supply. All the coamponents were designed and built in Great Britain.

In August 1943 the Ministry of Supply received instructicns to go shead, and the building of some parts of the
barbour was begun in the autum; others, of more complicated design, could not be put into production until Christmes
The task was & heavy additional burden upon British industry, already strained almost to the limit by orders for
ships, guns, tanks and ajrcraft. For instance, the breakwaters, piers and pierheads made big demands not only upon
labour but upon our reserves of steel.

There wore two main items involved in the construction of the ports. Firatly, the breakwaters to ensure shelter
for unloading the numerous types of craft, including ocean going vessels, which necessitate deep water. Secondly,
the piers for unloading the vessels with commnications to the shore for transporting men and materialse

The breakwaters were constructed of reinforoed concrete units weighing up to nearly 7,000 tons each, being 204
ft. long, 56 ft. wide and 60 ft. high. These were of monolithic ocellular construction, and built in the form of
a ship for floating to their destinatione One hundred and fifty of these were required for the scheme, and as
graving docks of the requisite capacity were not available for constructing the whole of the units, special basias
had to be constructed behind river benks where the work was partially completed, The river banks were then aredged
awey and the units floated to wet docks for completion to their full beight, and for fitting out ready for sea.
Several firms of the leading consulting engineers were engaged for supervision on the various sites, and 25 of the
leading firms of contractors were engaged. The work entailed the employment of over 20,000 men. The completion
of this work within a few months, mostly winter months, is probably one of the greatest oomstruction achievements

ever carried out in this countrye

The piers were all prefabricated, and consisted of steel pierheads placed out in deep water to enable vessels
of large size to come alongside for unloading and they were comnected with the meinland by flexible roadways running
out from the shore, Yhese involved the use of 50,000 tons of steel and the employment of 250 firms,

Great secrecy had to be meintained throughout, and the workers who did the job could not be told the purpose
of the things they were making, When each “piece' of the harbour was completed it had to be towed - in some cases

for hundreds of miles - to the place of assembly on the South Coest, where the Royal Engineers did the finel assembly



of the pierheads and flexible roadways. In spite of the fact thet the caissons were each as big as a block of flats'
and some of them had to be towed down the Thames in full view of thousands of people, the Germans did not seem to
guess what we were sbout, and the whole operation took them completely by surprise.

4 great deal of scientific research - especially research into the behaviour of waves - had to be carried out
durirg the planning of the harbours. Special instruments were devised and assembled at a place on the Dorsetshire
comst, and scientists working under the Admiralty's instructions spent months in a small secluded hut, watching these
instruments and recording the readings.

There were other problems of hydrography and survey. In peace time before any harbour construction was begun,
months would be spent in carrying out a cereful survey of the sea-bottoms But the arcas where we proposed to lay
down the ports were heavily mined, littered with obstructions, defended by E-boats, and immediately under the muzzles
of Germen batteries. At first the planners had to work from old French charts, from intelligence reports, and from
air photographs. However, six weeks before D-Day, a survey of the Arromenches erea wes carried out in a small boat
by an officer of the Royal Navy, {lieutenant F.M, Berncastle, D.S.C., R.N.) who took a line of soundings and actually
lended on the enemy coest. The information he brought back was invaeluable and edded much to our knowledge.

‘he Final Plan.

The complete plan provided for the construction of two ports - two prefabricated harbours each the size of
:ibraltar - and three additional "shelters®, formed by lines of blockships, in the lee of which coasters and landing
craft could continue unloading on the beaches even in unfavourable weather, Each of the harbours also included a
line of blockships, which formed part of their breakwaters in the shallower water, the rest of the breakwaters in
decp weter being composed of caissons. Inside the breakwaters lay a system of piers. There was also an ouber break-
water consisting of floating steel structures of a new and experimental nature., This part of the harbour - like all
the other equipment - was designed to withstand a sea of the size pormally experienced during a summer gale, and
short trials under these conditions were successfully carried out.

A complete harbour, therefore, consisting of blockships, caisscns, and piers, would look like the accompanying
diagram; but it was realized that this design might have to be modified in the light of events lateres

It was decided to set down one harbour in the American sector near Vierville-sur-Mer: and the other in the British
sector at Arromanches-les-Bains where, curiously enough, the French hed once considered building a harbour - and had
given up the idea,

The_Time Factor.

The planning, building, and laying of the harbours would in any case have been a huge undertaking; but there was



a factor with the settingdown which made it doubly difficults In & sense the port must have mot three dimensiong but
four; Time was the fourth dimension. It hed to be done quickly - and the quicker the better, for any day after D-Day,
a gale might spring up and cut the communications behind our troops before they had built up the dumps and depots *
which constitute their reserve of supplies.

And there was another complications the harbours had to be used all the time they were being built. We must
have as soon as possible, protection for half a mile of shoreline and shelter for a thousand tons of amall landing craft
Noxt we must have shelier for coasters unloading into barges and lighters. Next we must have piers, with pierheads
at which ships coull berih end unleed info lorries; end finally we must heve - if possible - shelter for the large
Liberty shipse All tihese fseilities kad to be used as soon as builts The Army couldn't wait for weeks while the
Germans built up forces for the counter-attack; and if it began to blow hard, the small ships couldn't weit for their
shelters.

Therefore the setting-down of the harbour was plamned as an operation to be carried out as quickly as possible
and in definite phases, The blockships, which could be sunk quickly, would provide the first shelter for the small
craft; then the caissons would complete the breakwaters and provide a lee for the coasters; then the piers would
be built within the shelter already provided; and s0 on.

The Sinking of the Blockships,

The first of the components to sail were the blockships, some of which were so old and slow that they had to
leave port six days before D-Dey,

Both warships and merchantmen were useds. lhe warships included tne 0ld British battleship CENTURICN and the
cruiser DURBAN, the Duteh cruiser STMATRA, and the trench bettleship COURBET, The merchentment sailed under the flags
ol nearly all the Allies and were manned by Merchant Navy crews. Some of the vessels were more than 4O years old; but
every one of them reached its destination at the appointed time,

They were sunk by explosivé cherges, and the whole of this part of the operation was completed during the five
deys following D-Day. Meanwhile the caissouns, breakwaters, and piers were being towed across the 100 miles of sea
at en average speed of L knots., The total weight of material involved was about 1lp million tons: probably the
greatest "tow” in nistory. 150 tugs, British, dmerican, and Dutch, took part in the cross-Channel tow and in the
subsequent ®planting®.

The Caissons.

The caissons were simply concrete chembers, cblong and flat-bottomed, fitted with a simple arrangement of valves
80 that they could be flooded to sit on the bottom or pumped-out at will,



high, and weighed nearly 7000 tons. They carried a small crew
A.A. armament and work the sinking valves.
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The breakwater units were 'shipa' only in the sense that they floated, but in spite of their awkward shape they

wed in lengths of 480 feet, the pierheads which weighad 1000 tons esgh
ke ladies when in tow, The piers, towed in lengths Pl

ved 1ik
and the sections of breakwater, were all difficult tows, espec1ally in rough weather, The tugs, naval. military, end
service, played e most important part in the assembly of the components as well as in the final tow, and
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Tae Plantj of the Harb

The ‘planting® of blockships and caissons in their correct positions was an extremely difficult operation, ine
volving any problems of wind, tide, and sea-bottome In the case of the breskwater units it could only be attempted
in ealm weather and in certain states of the tide. MNevertheless by D plus 8 the breskwaters had been laid end by D
plus 12 more then half the caissons were in position. Meanwhile, port parties, landed in the early steges of the
operation, had cleared mines, built roada, and blasted gaps in the "western wall' to receive the shore-end remps of
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naval beach commando end detachments from the Royal Marines end a strong force of the Royal Engineers. The setting-
down of the harbour was acombined operation in which the Navy and the Army worked hand in hand: soldiers were
L
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The Piers and Pierheads.

While the planting of the caissons continued, the Royal Engineers assembled the piers and pierheads, which fit
together like a giant's meecano set. The pd.srs are flexible floating roadvaya. causenyn laid upon floats, an ela-
boration of the ordinary pontoon. The 80 fi. stesl biridge spans are carried on stsel and comcrete floats and limsd
together by ball and socket joints to allow for the twist and seg of the roadway in heavy weather with teleacopic
spans to allow for tidal action. At the shore-end the pders are secwred to heavy ramps; at the seaward end they are
moored to the remarkable "spud pisrheads® which are great floating platforms 200 fU. by 00 fi. with steel “legs® at
each corner to anchor them to the sea-bottoms Their design is based on that of a certain type of dredger which rode
@ gevere storm in the West Indies when all other shipping wes sunk or driven ashore, On tow at sea the pierheads
lock like enormous tebles, upside down, with their legs sticking up in the air. When ihey are laid in position, the
legs are lowersd, their steel *feet® settle deep into the semwbottom, and the 1000 ton guedraped stands Poursquare to
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wind and sea. Thereafter the pierhead slides up and down upon its "legs® and the whole structure of the pier rises
and falls with the tide,
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There is a separate and special pierhesd for unloading L.S.Ts. (landing/Ship - Tanks) which is provided with a
kind of *artificial beach®, a floating buffer pontoon upon which the L.S.T. can run her bows ®ashore® to discharge
her load of tanke 2nd motor trenaport,

Contractors wooldng for the Ministry of Supply built 591 standard 80 ft. bridge speans, 89 tzlescopic epens, 230
steel floats, 25C conerete floats, 23 great plerheads with their complex electric winches, and to anchor the ten mil
of pier they used 120 miles of steel wire.

The system of plers was nesrly half Pinished by D plus 12, Already it was possible at any etete of the tide %o
berth coasters against the spud pierbeads snd unloed them into lorries which drove ashore down iths of & mile of
floating causeway. Other small vessels anchored in the lee of the breakwsters and discharged into Dukws end landing
barges. The harbours wsre already proving their usefulness.

The_Gale.

But on the 13th day after D-Day - on June 19th - a gale blew up from the north-sast. It blew for ihree dayss
the worst June gele the Chanbel hed nown for forty years. MNoreover, it ceme from the worst poassi direction, pili
up the seas on our north facing besches snd producing a barrier of surf throughk which no landing crall could venturs
without breaking its backe

The harbours had been designed to insure ageinst precisely this emergency; but unfortunately tie sudden gale
caught them before they were finished and before the whole of the breakwsaters hed been laid. Morecver, whersas we
hed taken the possibility of & gymmeyr gale into our calculation, this gale was of winter strength. An extremely
dangerous situation arcse. The breakwater broke up and ccased to give any protection. Both outsifie the harbours and
within them there were ships in distress, ships dragging their anchors or whose anchors were already lost. Thess
threatened further to damge the structure of breakwater and piers.

The American harbour was the worse hit, Great seas surged through the gaps torn
eraft ashore, eand sericusly damaged the piers, Caissons which hed been breached b
crumble away.
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had been designed. & very large number of ships and craft found sanctuary under the
thke harbour breakwaters. Ships in distress, which would otherwise have been lost wit:
saved by the friendly shelter of the artificial harbours, And for three days of
loading was impogsible and the Army‘'s supply situation beceme extremely Ly A BN
trickle of stores went ashore through the harbour. Even on the worst day of the gale, 80
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as well as meny hundreds of troops, were landed at Arromanches over the pierheeds. Next day, while the gele s3IIT
raged, this was increased to 1200,

Great damege wes sustained by the American harbour, which lacked the useful sheltexr w=
provided for the British; and to meke matters worse neny of the components - caissons and leng
or damaged while on tow in the Channel during the three days® gale. In view of ihese heevy losses
decided to diacontinue work on this harbour, which was now less necessary in view of the capture of
main structure of the British port had stood up well to the weather, and the herbour was completed - partly witb
meterial salvaged from the American one., The work of strengthening its breakweters is still proceeding.

Meanwhile the port continues in full operation. Within its breakwators Iiberty shiyps
their cargoes into Dukws and lighters; and against its pierheads other ships unload thouse
lorries which carry the stores straight to the Army's dumps.

For the first time in history, & harbour has been built in sections, towed across tic uou, 2ud set down, during
a battle, on the enemy shores
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